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Status of and Open Issues with LB650 CM Design

PIP-1l Technical Workshop - WG#1 HB650 Cryomodule Assembly
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m Cryomodule LB650 Status PIP-II

» Vacuum vessel

» Supporting components
- Strongback and studs
- G11 posts
- Cavity post
- Cshaped element

» Helium circuitry
- Two phase pipe
- 5K circuitry
- Cooling down circuitry
- Relief line

» End pipe tube
» Thermal shield

» Magnetic shield
- Global warm magnetic shield

- Local cold magnetic shield
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“ Cryomodule LB650 Status PIP-II

» Vacuum vessel
>

v
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Vacuum vessel PIP-l|

Vacuum vessel main dimensions

O Calculation in compliance with ASME BPVC Section VIl on going.
O All part in 304L except the main tube in steel A516 Grade 70. The top port and side port are in 304L.

Thickness 10mm

Tube @1220x10 Confl‘guratlon
Made of steel A516 Gr.70 reception at CEA
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Vacuum vessel - "

Vacuum vessel alighment nest

L Nest for alignment target identical to the HB650. Alignment nest target
U Location of the nests : :

O Two in the top.
 Four on the side port side.
O Four on the coupler side.

Groove for Circlip

Location of the nests

oooooooooooooooooo
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m Cryomodule LB650 Status PIP-II
>

» Supporting components
- Strongback and studs

- G11 posts
- Cavity post
- Cshaped element
>
>
>
>
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Strongback

Design similar to the HB650, made of two types of segments

J Made of stainless steel 316L.

L Interface for the cold mass assembly.

O Tooling interfaces for the strongback assembly.

O Simulations for displacement, stress and screws dimensioning are on-going (taking into account the HB650 REX assembly).

Segment 2

Segment 1

Commissariat a I'énergie atomique et aux énergies alternatives

Strongback outside the global magnetic shield
No need of magnetic permeability specification

Lifting ring for Cold
mass assembly

R. Cubizolles — PIP2 LB650

Threaded holes for
end pipe tooling




St back / ok
rongbac - PIP-1I _

Design similar to the HB650, made of two types of segments

O Made of stainless steel 316L.

L Interface for the cold mass assembly.

O Tooling interfaces for the strongback assembly.

O Simulations for displacement, stress and screws dimensioning are on-going (taking into account the HB650 REX assembly).

Segment 2

Interfaces for
Strongback tooling

Segment 1
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Strongback PIP-I|

Design similar to the HB650, made of two types of segments

O Simulations for displacement, stress and screws dimensioning are on-going (taking into account the HB650 REX assembly).

Segment 2

Interfaces for
Strongback tooling

Segment 1
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St back - i1k
ﬂ rongbac - PIP-1I _

Simulations for displacement, stress and screws dimensioning are on-going (taking into
account the HB650 REX assembly).

O During the HB650 strongback assembly into

the vacuum vessel, the extremity wheels were Cold mass point mass
not in contact with the rails (above 5mm). 6 Rowletts NoExtranity
O Boundary conditions : o
" Standard earth gravity. 'A| Standard Earth Gravity: 9806,6 mm/s Interface 1 EQ <@
=  Eight point mass representing the mass
of the cold mass (with a margin of 10%). Interface 2 @ l ‘}
=  Revolute joint on the central wheel Interface 3 | g " @ 2 Z
blocks (no wheels on the extremities). / | @
= 12 fixed joints representing the M12 D

l

screws on each interface between

segments.
Fixed joints representing the
M12 screws on the interface
between segments
/!\ The pins between strongback Revolute joint
segments were not taking into account /!\ representing the wheels
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St back . ik
m rongbac - PIP-1I _

Simulations for displacement, stress and screws dimensioning are on-going (taking into
account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were

not in contact with the rails (above 5mm). Strongback deformation
L Boundary conditions : ?;t‘a‘;’;z;‘:;:‘i’::"fm“y Max : 1.3mm
= Standard earth gravity. il

* Eight point mass representing the mass ™'

of the cold mass (with a margin of 10%). m 175, "™

=  Revolute joint on the central wheel el

blocks (no wheels on the extremities). 074324
= 12 fixed joints representing the M12 = 256
screws on each interface between I ;g

0,14867
segments.

3,2812e-5 Min

A,

0,00 500,00 1000,00 (mm)
I 4.
250,00 750,00
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St back . ik
m rongbac - PIP-1I _

Simulations for displacement, stress and screws dimensioning are on-going (taking into
account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were

not in contact with the rails (above 5mm). Strongback deformation
L Boundary conditions : ?;t‘a‘;’;z;‘:;:‘i’::"fm“y Max : 1.3mm
= Standard earth gravity. il

* Eight point mass representing the mass ™'

of the cold mass (with a margin of 10%). m 175, "™

=  Revolute joint on the central wheel el

blocks (no wheels on the extremities). 074324
= 12 fixed joints representing the M12 = 256
screws on each interface between I ;g

0,14867
segments.

3,2812e-5 Min

A,

0,00 500,00 1000,00 (mm)
I 4.
250,00 750,00

- Risk to have no contact with the wheel at extremities
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St back -
E rongbac - PIP-1I _

Simulations for displacement, stress and screws dimensioning are on-going (taking into
account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were

not in contact with the rails (above 5mm). Strongback stress
d Boundary conditions : g;;;’;';gg;gg;x"emifv Max : 99 MPa
™ Standard ea rth graVity. L):][?s:'\l/ilc'q:?valent (von-Mises) Stress

= Eight point mass representing the mass ™'*

of the cold mass (with a margin of 10%). W e

=  Revolute joint on the central wheel -

blocks (no wheels on the extremities). g s
= 12 fixed joints representing the M12 b
screws on each interface between I gl

10987
segments.

0,0001159 Min

A

0,00 500,00 1000,00 (mm)
I 42 ..
250,00 750,00
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Strongback . PIP-II -

Simulations for displacement, stress and screws dimensioning are on-going (taking into
account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were

not in contact with the rails (above 5mm). Strongback stress
d Boundary conditions : ggj:;‘g‘g;:::"“emify Max : 99 MPa
™ Standard ea rth graVity. L):Es:'\l/ilc'q::walent (von-Mises) Stress

= Eight point mass representing the mass ™'*

of the cold mass (with a margin of 10%). W e

=  Revolute joint on the central wheel -

blocks (no wheels on the extremities). g s
= 12 fixed joints representing the M12 o
screws on each interface between I gl

10987
segments.

0,0001159 Min

A

0,00 500,00 1000,00 (mm)
I 4.

» Stress admissible on the 316L strongback
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E Strongback

Simulations for displacement, stress and screws dimensioning are on-going (taking into

account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were
not in contact with the rails (above 5mm).

L Boundary conditions :

= Standard earth gravity.

=  Eight point mass representing the mass
of the cold mass (with a margin of 10%).

=  Revolute joint on the central wheel
blocks (no wheels on the extremities).

= 12 fixed joints representing the M12
screws on each interface between
segments.
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12 | 175 16,00 10,58 §d,265 10,36

Slass

Data on the assembly

Screw dimensioning

Tiahter

3 B0 according to CNES !
tightening tark in 24 of man tork 4

MN.m

disparsian on the initial tenzion 1,50 precizion class an the tark wrench S0 maxtightening tork. 80,67
“riction coeff on the thread 0.20 hale D in % of nom O > rom tightening tork 53,78
“riction coeff on the pieces 0,20 HoleD' 1308 mm maxtorsion tork 41,60
“atio on extemnal force onthe assembly 1.00 AimedFOmay  FEEIT
atio on external force on the sorew 0.50 Acoeff 2933 norme MF E25-030-1 Fifimin AR
Security coeff ent force 135 Booeff 2333 norme NF E25-B88kdad variation due to thermal ote mismatoh 0
Security coeff yield limit 110 maxtark 83628 Wm norme MF E 25-030-1(85 yield lidined FOma: th conected 26 835
Security coeff ultimate limit 15 FOmsx 23887 N norme NF E25-030-1 FOminth cormected 17932
FOmin 13325 N norme MF E25-030-1
nemtork 5375 Mm rorme NF E25-030-1
maxtorsiontork 46,23 Mm norme MF E25-030-1

nota: simed FOmax (N12]) will be obtained at 2 nominal tightening tork (W10] with adjusted tark wrench

MN.m
MN.m

ZZZ =

Strongback Cold mass insertion

tensile shear WM stress Safety Margin
Elem 1D RCoord| ¥ Cood| ZCoord Fri Fehear | Mbending swessol | swess Zlide G | vield | dhimate
mm mm mm M Mm MPa P MPa
Intertac_ L1 536,71 [ D 365,35 | 065 | 49231 1152 05z | o | 008
Ineerfac_1.2 77,23 13344 | 178 swsz | 19085 | dsa.q0 133 5830 | o013 | o
Interfac_1.3 100 4msz | 27 32025 | 18065 | 46000 433 3563 | 0w | 06
Interfac_1.4 -2917,72 mEEd | 1586 32,57 | w0es | amse 0,86 215 [ o | o
Incerfac_1.5 523004 | w003 | s89 w109 | 1a08s | et 0 122 ot | oos
Interfac_1.6 113,21 4rapa | 283 3201 | 13065 | 45390 455 swos | 0w | 06
Interfac_17 12,29 naoas | 169 930 | 1e0es | 4534 135 gs90 | o | o0
Interfac_16 -5152,16 85455 | 953 380,55 | 9065 | asaan 0,50 123 [ oa2 | oos
Incerfac_1.9 -305169 ss532 | 1572 343,64 | 19065 | dvess 1,08 205 | oM | oz
nterfac_1.10 ses7s | avzes | anes a7 | 8065 | as2m 3.08 061 on | ooe
Interfac_111 -5613,2¢ 275 | 3sas 4,16 | 12085 | 43158 .02 oss | on | oos
nerfac_112 stesae | aeras | s 8542 | 1065 | 4251 3,58 os0 | om | oos
Interfac_2_1 -533.43 25,93 2.7 32347 | @065 | 46225 5733 w50 | ot | o
Interfac_2 2 153266 5358 | 989 smas | 10es | asres 35,96 age | oar | o
Incerfac_2_3 -1213,10 4ass | 908 328,96 | 19065 | deent 47,70 573 | o | 0w
Interfac_2_é -656.42 gas0 | 450 32447 | 1065 | 46235 35,86 nas | aw | o
Interfac_2 5 560,79 2008 | 429 32369 | 19065 | 48240 125,70 1347 | 0 | o
Interfac_2_6 EEE £a 0 7 | woss | dezaz B4,32 500 | ot | o
Inerfac_2_7 Lo 33 | 1a0es | sezs 35,38 w2 | ot | o
Interfac_2_8 a4 | 1a0e5 | ases? 34.73 463 | 0. | o
Interfac_2_3 S | I d In g on one screw. 32 | 1065 | aszs7 16143 27 | o | o
Inertac_2_10 B 55 | 1a0es | asaoo 28,18 e | o1 | o
Interfac_2_11 h g h h 1anes | eees2 73,54 saa | o | o
Intertac_2_12 Enoug margin on the 1 1 other :2\ s | 46800 4307 a5 [ ow | 0w
Interfac_3_1 .. a7 | o 430,62 7,55 061 o | oos
Interfan_3_2 screws on th IS Inte rfa ce 1 | Enes \@g 85 waa | o | o
Interfac_3 3 65 | 19065 | 460} 250 28 | o | 0.
Interfac_3_d TSI [ AT T Fo3d | 22402 | S3234 0,04 103 [ ooz | ooo
Interfac_3 5 264343 | 102447 | 1438 340,37 | 19065 | 47423 1,08 za6 | o1 | oz
Interfac_3_6 -5294,36 s | anee 36161 | 1065 | 48363 432 oga | an | oos
Interfac_3 7 -5266,53 nezE | suee 138 | 19085 | 4853 258 oee | om | oos
Interfac_3 @ -5376,57 s | a0z 382,27 | 19065 | o018 4,07 oes | om | oos
Interfac_3 9 -2a45.00 | a¢0en | 1502 34133 | 1065 | 47533 122 224 | o5 | nw
Intertac_3_10 573967 | Ma6ga | TET 3507 | 1a0es | vz 0.04 108 on | ooe
Interfac_3_11 236,38 108330 | 327 szt | 1aoes | as0ss 140 503 | ol | 0.
Intertac_3_12 385,67 Fizie | 422 322,23 | 1065 | amiaz 5,33 o | ol | o
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m Strongback

Simulations for displacement, stress and screws dimensioning are on-going (taking into

account the HB650 REX assembly).

O During the HB650 strongback assembly into
the vacuum vessel, the extremity wheels were
not in contact with the rails (above 5mm).

L Boundary conditions :

= Standard earth gravity.

=  Eight point mass representing the mass
of the cold mass (with a margin of 10%).

=  Revolute joint on the central wheel
blocks (no wheels on the extremities).

= 12 fixed joints representing the M12
screws on each interface between
segments.

into account in this simulations.
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12 | 175

Slass

Data on the assembly

16,00 10,36

84,263

10,36

Screw dimensioning

Tiahter

3 B0 according to CNES !
tightening tark in 24 of man tork 4

disparsian on the initial tenzion 1,50 precizion class an the tark wrench S0 maxtighteningtork. 80,67 N.m
Friction coeff onthe thread 020 hole D in 4 of nom D[ 109] » rom tighteningtork 53,78 Wm
Friction coeff onthe pieces 0,20 HoleD 13,08  mm matorsiontork 4160 | Hm
-atio on extemnl force on the assembly 1,00 AimedFinaw 585 N
atio on esternal foroe on the screw 0,50 Aooefl 2339 norme NF £25-030-1 Fiinin wae N
Security ooeff ent force 1,35 Booeff 2,339 rorme NF E25-F38kdisd variation dug to thermal ctemismatch 0 N
Secuiity coeff yield it 110 maxtok 83628 Hm norme NF E 25-030-1(85:¢ yield lindined Fmax th conected 26638 N
Security coeff ulimate limit 15 FOmex 29887 N norme NF E25-030-1 FOminthconected 17532 N
FOmin 13925 K norme NF £25-030-1
romtok 5975 Mam rorme NF E25-030-1
maxtorsiontork 46,23 Hm norme NF £25-030-1
nota: simed FOmas (N12) willbe obtained st & nominal tightening tork (N1 with adiusted tork wrench Strongback Cold mass insertion
tensile shear WM stress Safety Margin
Elem 1D RCoord| ¥ Cood| ZCoord Fri Fehear | Mbending swessol | swess Zlide G | vield | dhimate
mm mm mm M Mm MPa P MPa
Intertac_ L1 536,71 T892 | 34,70 365,35 | 065 | 49231 1152 05z | o | oos
Interfac_1.2 77,23 13344 | 178 swsz | 19085 | dsa.q0 133 5830 | o013 | o
Interfac_1.3 100 4msz | 27 320,25 | w065 | 4000 433 3583 | 013 | o6
Interfac_1.4 -2917,72 meee | 1586 32,57 | w0es | amse 0,86 25 | ol | o
Interfac_15 523004 | w003 | s89 w109 | 1a08s | et o 122 ot | oos
Interfac_1.6 113,21 ara63 | 23 3201 | tanes | esasn 455 aros | 013 | o
Interfac_17 12.29 113045 | 169 am30 | 1a0ss | 45934 135 8590 | 08 | 0.
Interfac_18 -5152,16 854,85 | 3859 380,55 | 9065 | asaan 0,90 123 | ot | o009
Interfac_1.3 -305169 asszz | 1572 343,64 | 19065 | dvess 1,08 z0s | 0w | o
Interfac_1.10 -seesys | arees | 3093 384,74 | w065 | asem 308 061 on | oos
Interfac_111 -5613,2¢ 12764 | 3348 4,16 | 12085 | 43158 1,02 oss | on | oos
Interfac_1.12 stesae | aeras | s 8542 | 1065 | 4251 358 oeo | om | oos
Interfac_2_1 -533.43 25,33 271 32347 | w065 | 46225 5733 w50 | 0w | o
Interfac_2 2 -1532.66 g358 | 989 33148 | 19085 | 467.88 3596 age | o | 0w
Intsrfac_2_3 -1213,10 43ss | a0s 328,96 | 19065 | deent 47,70 573 | o | o
Interfac_2_d -656.42 gas0 | 450 324,47 | w065 | 46235 35,86 nas | aw | o
Interfac_2 5 -560.79 2008 | 429 32363 | 19065 | ee2.40 125.70 147 | ve | o
Interfac_2_6 EEE £a 0 71 | 1a0ss | aszaz 54,32 500 | ot | o
Intsrfac_2_7 — 33 | 1065 | aezis 35,38 w2 | ot | o
Interfac_2_@ a4 | 1065 | deesT 34.73 63 | o | o1
Interfac_2_3 S | I d In g on one screw. 32 | w065 | <257 16143 27 | o | o
Interfac_z_10 B 55 | 1065 | de3o00 28,18 e | o1 | o
Interfac_2_11 h g h h 1anes | eees2 73,54 saa | o | o
Intertac_2_12 En o Ug margin on the 1 1 other :2\ 065 | as8.00 43.07 451 | ow | owm
Interfac_3_1 .. a7 | o 430,62 755 061 o | oos
Interfan_3_2 screws on th IS Inte rfa ce 1 | Enes \@g 85 waa | o | o
Interfac_3 3 65 | 19065 | 460} 250 z7ee | 0w | 0.
Interfac_3_d TSTEEAT [ TEZAT [ T2t Fo3d | 22402 | S3234 0,04 109 | ooz | oo
Interfac_3 5 264343 | 102407 | 1438 340,37 | 19065 | 47423 1,08 zds | o | o
Interfac_3_6 -5294,36 3000 | 04 e | ta0es | eaasa 432 oes | om | oos
Interfac_3 7 -5266,53 neze | 3269 138 | 19085 | 4853 258 oes | om | ops
Interfac_3 @ -5376,57 snro | anzt 382,27 | 19065 | o018 4,07 oes | om | oos
Interfac_3 9 -2a45.00 | a¢0en | 1502 36193 | 1065 | 47533 122 224 | o5 | nw
Intertac_3_10 573967 | weess | TaT 3517 | 19085 | 49233 004 108 on | oos
Interfac_3_11 236,38 108330 | 327 szt | 1aoes | as0ss 140 503 | ol | 0.
Intertac_3_12 385,67 Fizie | 422 322,23 | 1065 | amiaz 533 wot | ol | o
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Enough margin on the other 11 screws at this interface. Moreover, the pins were not taking



[V VVV\L
ﬂ Studs “PIP-Il |

Studs design similar to the HB650

More play for the studs assembly on vacuum vessel.
More play for the cone assembly on the strongback.
M10 screws for the vacuum vessel assembly.
Thermal braids on strongback have threaded holes
in order to ease their assembly.

o000

Cone in interface
with the stud

Threaded
holes

M10 screws
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ce G11 posts - 2 ks

Identical to the HB650 design

5K ring and disk
made of 316L

MLI

50K ring and disk
made Aluminum
6061-T6

G10 retainer

G11 tube

300K ring and disk
made of 316L
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[ ]
Cavit t / ok
avity pos - PIP-1I _

Design similar to the HB650

O Made of titanium grade 2.
d One model for the whole cryomodule.
Q Interface for the 5K line support.

5K line support

Interface for 5K

thermal intercept
[ g

Commissariat a I’énergie atomique et aux énergies alternatives R. Cubizolles — PIP2 LB650 13th July 2022
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C-Shaped element

Small modifications of the HB650 design
1 Limitation of the use of Stainless steel for

magnetic hygiene.

d Completely assembled on a table in parallel to

the cryomodule assembly.

FNAL C shaped
element

Commissariat a I'énergie atomique et aux énergies alternatives

Bronze housing

Locked with a

titanium clip glue
with STYCAST

Axe in stainless
steel 316L

CuBe Belleville
washers

Groove for
assembly

R. Cubizolles — PIP2 LB650

Proposed design

)

T
AR

Ceramic needle in
titanium housing




“ Cryomodule LB650 Status PIP-II
>

>

» Helium circuitry
- Two phase pipe

- 5K circuitry
- Cooling down circuitry
- Relief line

>

>

>
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ﬂ Two phase pipe ! PIP-II -

Two phase pipe design
O Double bellows in order to ease the assembly.

O G11 support used in order to support the central parts HX flange
(with the weight of the Heat Exchanger and the relief
line). —
[ Inlet on the upper part of the two phase pipe tube. ‘ Relief line
L A baffle have been added as for the HB650. ‘ flange

Double bellows

He level
sensor can

INVAR rods

Commissariat a I'énergie atomique et aux énergies alternatives R. Cubizolles — PIP2 LB650 13th July 2022




ﬂ Two phase pipe PIP-Il

Two phase pipe design

d Double bellows in qrder to ease the assembly. Central part of the two phase pipe

d G11 support used in order to support the central parts supported by G11 post (Slotted holes and
(with the weight of the Heat Exchanger and the relief bronze ring used for thermal shrinkage)
line).

O Inlet on the upper part of the two phase pipe tube.

O A baffle have been added as for the HB650.

Central part of the two phase pipe

Baffle

Inlet at 30°

Commissariat a I’énergie atomique et aux énergies alternatives R. Cubizolles — PIP2 LB650 13th July 2022



m Two phase pipe PIP-Il

Two phase PIpe dESIgn Central part of the two phase pipe

supported by G11 post (Slotted holes and

J G11 support used in order to support the central parts bronze ring used for thermal shrinkage)
(with the weight of the Heat Exchanger and the relief
line).

_ . Bronze ring
(slightly taller than the
] ] two phase pipe lugs)
Fixed point

316L threaded |
rods

(AN 7
G11 Support post
Slotted holes . aud |

Commissariat a I'énergie atomique et aux énergies alternatives R. Cubizolles — PIP2 LB650 13th July 2022

washers

&€ Concave-Convex




ﬂ Two phase pipe ! PIP-II -

He Level sensor Bottom part of
U Height compared to the two phase pipe center identical to the HB650. the He level

1 Guide on the bottom part of the He level sensor can similar to the HB650. sensor

Guided for G10
He level sensor
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Two phase pipe ! PIP-II -

He Level sensor
O Height compared to the two phase pipe center identical to the HB650. I’ I
|

L Guide on the bottom part of the He level sensor can similar to the HB650.
L / M Tape Wlth ﬁxation /

Guide welded on the
bottom part.
Play of 0.25mm

1
2
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ﬂ 5K line ~PIP-II
5K line design

L Thermal intercept made of brazed copper block.

L Tube with the flexible hose to the HX will be welded
by the manufacturer. Thus the tube is under the
beam axis for assembly purpose.

O Configuration with tape and KF flange for leak test at
reception at CEA.

Flexible hose to the HX

Tape and
over length

Thermal intercept for
RF Pick Up cable

Thermal intercept for
motor thermal strap

KF flange

Metallic gasket will be
used for the leak test
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. TA'QRAAAY
5K line i

Fixed point for thermal shrinkage - 5K line

Copper block for fixed point
Aluminum bracket / Dimension similar to the

thermal intercept block

Position of the fixed point for the 5K line

Thermal shield fixed point
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m Cooling down line PIP-II

Cooling down line design

O Configuration with tape and KF flange for leak test at
reception at CEA.

 Bracket welded on the tube for fix point.

Over length
and tape

Over length
and KF flange
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m Cooling down line PIP-II

Fixe point for thermal shrinkage — Cooling down line

2mW of thermal loss between 5K et 50K

G11 Bracket on contact between G11 (: Steady-State Thermal
. . Ternperature
support and the Cooling down line Eyps'?gemperature
Tlmz;_: 1s 50K

50 Max
a5
a0
35

5K

0,00 25,00 50,00 (rrrr) <
| | | J ¥

12,50 37,50
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e e TA'QRAAAY
Relief | -
elief line 1PIP IIr

For CEA test a specific flange will be welded. The flange has a sleeve of 6mm in order to make

the welding at FNAL
O A specific top port flange for the CEA test will be used.

Welding sleeve

Connection with
EPDM gasket

|

Configuration test Configuration FNAL
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Relief | - o1 s
ﬂ elief line 1PIP IIr

For CEA test a specific flange will be welded. The flange has a sleeve of 6mm in order to make

the welding at FNAL
O Sleeve for the welding at FNAL

Test configuration

Tube #114.3x2.9
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Relief line

For CEA test a specific flange will be welded. The flange has a sleeve of 6mm in order to make
the welding at FNAL

Test configuration Final configuration
With specific CF flange Tube welded to the flange sleeve

| Thermal intercept connected to the 5K line
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» End pipe tube
>
>
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ﬂ End pipe tube PIP-II

Proposition of end pipe tube modification in order to ease the clean room and the end cap
assembly.

 Orientation of the burst disk line on the Configuration for clean

horizontal plane. room assembly
(d The Burst disk line will be assembled after the

end cap assembly.

Final configuration

Burst disk line
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ﬂ nd pipe tube - PIP-1I _

Proposition of end pipe tube modification in order to ease the clean room and the end cap
assembly.

d Orientation of the burst disk line on the
horizontal plane.

( The Burst disk line will be assembled after the
end cap assembly.

Available space during
the end cap assembly

i \ z
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» Thermal shield
>

Commissariat a I'énergie atomique et aux énergies alternatives R. Cubizolles — PIP2 LB650 13th July 2022 _



cea Thermal shield

Thermal shield design
L Assembly of the top part different to the HB650.
0 Intermediate sleeve on the top port.

}. -~

A'-.-:- f‘ i' . F- ‘
N YA W
- » ¢ ®@ & © € f?*‘z'k?;@ A -
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Top port assembled by
screws after the assembly
of the HX and relief line

Intermediate
sleeve assembled
from the inside

Cooling circuitry
identical to the HB650
Top part assembled
by screws

R. Cubizolles — PIP2 LB650
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» Magnetic shield
- Global warm magnetic shield

- Local cold magnetic shield
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Global magnetic shield PIP-II
AV, V,V,V,V)

Global magnetic shield top part

O Mu-metal sheet dimensions compatible for heat treatment oven and supply.
O Cover joint between the sheet, assembled with RIVKLE. Pair of panel pre-assembled

U Interface with the vacuum vessel. before assembly on vacuum vessel

Top part fixed on the vacuum vessel

Sk
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ﬂ Global magnetic shield PIP-II

Global magnetic shield top part

O Mu-metal sheet dimensions compatible for heat treatment oven and supply.
O Cover joint between the sheet, assembled with RIVKLE.
O Interface with the vacuum vessel.

Hole @20mm with large mu-metal washer
For the vacuum vessel assembly

Block with M6 threaded hole,
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Global magnetic shield

Global magnetic shield bottom part

L Assembled directly on the strongback.
O Cover joint between the sheet.

Angle for overlapping
with the top part

Mu-metal panels

RIVKLE for panel
assembly

Stiffeners for
the “U” angle
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ﬂ Global magnetic shield PIP-II

Magnetic shield
O Overlapping between the top and bottom part. JE—"
Gap in nominal cold mass nominal position . ot
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Local magnetic shield

Local magnetic shield design
O Predesign completed.

0 Mumetal sheet dimensions compatible for heat treatment oven and supply.

O Play of +/- 5mm for cavity length mismatch.

Tuner cover

Commissariat a I'énergie atomique et aux énergies alternatives

Motor plate
folded in order
to increase its

stiffness

Conical cover

Motor cover

R. Cubizolles — PIP2 LB650




Cea Thanks for your attention
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